
Characterization of EMS Utilization in Elmira 

Introduction: 
          In recent years, emergency medical services (EMS) usage has been on the rise [9] outside of the Covid-19 pandemic that is overburdening medical systems across the US and across the globe. This rise in 
usage has been present in both rural and urban environments with a higher rate being in rural communities [9].  
While the majority of EMS utilizations are single (or infrequent) uses by individuals, there exists a population that uses these services many times per year. This “super-utilizer” population (defined as 10+ uses 
per year) has been under increasing scrutiny and has been shown to have certain commonalities both medically and socioeconomically in different populations. Medically speaking, certain comorbidities 
seem to prevail including: pulmonary, seizure, cardiovascular, and mental health disorders [1, 3, 6, 7]. Socioeconomically, these super-utilizers were often found to be of a lower socioeconomic status, not have 
a circle of social support, and utilize Medicare and Medicaid to pay for services. [1, 2, 5, 6, 8]. 
          Elmira, per the US Census in 2019 had a population estimate of 27,054 [10] situated in Chemung county, NY with a population of 83,456 [11] spread among other small cities, towns and villages in a 
mostly rural environment. EMS service in the city and county are almost exclusively provided by a single EMS agency (Erway Ambulance Service) for both basic and advanced life support level services   

          This study had two primary endpoints: Characterize EMS utilizers in Elmira and Chemung County for the year of 2019, and look for differences between the general population and super-utilizers (10+) 
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Characterization of Overall Utilizers: 

 
 
 
 
 
 
 
 

Overall Field Impressions 

• In the year 2019, there were. 8, 696 total field impressions that met inclusion criteria for 
this study. Cardiovascular impressions accounted for 23.11%, respiratory impressions for 
13.25%, GI impressions for 10.33%, neurological impressions for 13.83%, endocrine 
impressions for 3.22%, drugs and alcohol impressions for 4.64%, psychiatric/ behavioral 
impressions for 2.64%, Injuries for 12.26%, Illness for 8.07, GU impressions for 6.76%, and 
Pain impressions for 6.83%. After application of a single-factor ANOVA, there was 
determined to be no significant difference between groups (p=0.33). (Figure 1) 

Overall Patient Demographics 

• When comparing gender among overall utilizers in 2019, there was no significant 
difference with a ratio of 4,744 females: 3,953 males (~1.2f:1m  ). The age ranges of the 
patients in this dataset was from 18-106 with an average age of 61. The average number 
of transports for any age was 99.96 with a standard deviation of 46.11. (Figure 2) The ages 
were not distributed evenly, with the majority of transports occurring in patients between 
the ages of 50 and 80. 

• Payment for services was predominantly privately insured (37%) and Medicare (37%), 
slightly fewer Medicaid (22%), and a relatively small number of self-pay patients (4%). 
(Figure 3) 

 

  Methods and Statistics: 
 We performed a retrospective chart review of the Erway Ambulance Service database RescueNet (Zoll Medical Corporation, Broomfield, CO), from Jan 1, 2019 through Dec 31, 2019. The search excluded: 
patients <18y, interfacility transfers, declined calls and transfers from a facility to home. Impressions were arranged according to which system they best represented: cardiovascular, pulmonary, neuro, 
psychiatric/behavioral, drug and alcohol use, GI, GU, endocrine, illness, pain, and injury. System impressions as a percent of total calls was calculated, as well as each individual impression as a percentage of 
total calls. The other metrics of sex, age, gender, and insurance status were tabulated as a percent of the total as well.  Users were split into super-utilizers (10+ uses in 2019), and utilizers (<10 uses in 2019). 

 Overall impressions were compared using a single factor ANOVA comparing the systems in which they were categorized. The impressions between the overall population and super-utilizers were then 
compared with a student’s T-test. Super-utilizer medical history, arranged by system, was compared using a single-factor ANOVA as well. Statistical analysis was performed using Excel (Microsoft Corporation, 
Redmond, WA). 

This study was deemed exempt from requiring full review by the Arnot Health SRB / LECOMT IRB. It was also reviewed and approved by the Erway Ambulance Service Privacy Officer. 
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Super-utilizer Primary Impressions 

• 22 individuals were identified as having used EMS more than 10 times in the one-year 
study period and labeled as super-utilizers. There was no statistically significant difference 
in presenting impression when compared to the entire patient population (p=0.77). There 
was a slight trend with pulmonary and neurologic being more common (20.32% and 
17.74% respectively) while injury, drugs & alcohol, and GU were less common (3.55%, 
3.87%, and 0.32%, respectively). (Figure 4) 

Super-utilizer Demographics 

• The super-utilizer group contained 16 female and 6 male patients (2.67 female-to-male 
ratio). The age range in the super-utilizer group ranged from 20-81 with an average age of 
53.76. The average transports for any age was 14.68 with a standard deviation of 0.77. 
(Figure 5) 

• For payment for services, there were no self-pay patients, 15% privately insured and the 
percentage of Medicare and Medicaid patients were 45% and 40% respectively, showing an 
increase in the percentage of patients who are utilizing Medicare and Medicaid relative to 
the overall population, but not reaching statistical significance (p=0.079). (Figure 6) 

Comparison between Overall Impressions and Super-utilizers 

• When comparing the systems-divided impressions between super-utilizers and overall, 
there were no significant differences in the groups themselves (p=0.34). In super-utilizers, 
there was a nonsignificant increase in pulmonary and neuro impressions with large 
decreases in GU, illness, and injury as a percentage of overall impressions. (Figure 7) 

 Discussion: 
• When looking at the data overall, EMS utilizers in Elmira were roughly equivalent when 

comparing female to male and had ages that ranged from 18-106 years with a median 
of 61. The majority of transports occurred in patients who ranged in age from their 50s 
through their 80s with a precipitous decline after the age of 90, indicating that the most 
common patients seen in 2019 are in their middle age. Super-utilizers had a smaller 
range of age (20-81), but with a higher percentage of females. There did not seem to be 
as high of a correlation with age in relation to frequency of transportations among the 
super-utilizer group compared to the overall population. This is in contrast with studies 
like Søvsø et al. [1] who found a greater presence of young males in the super-utilizer 
group.  

• With payment of services, most patients still used Medicare and Medicaid in the super-
utilizer group, but to a combined percentage of 85%, possibly indicating a lower 
socioeconomic status or an increase in the prevalence of chronic conditions and 
disabilities present when compared to the overall population. This is mirrored in 
multiple studies [2,3,4,5] 

• When looking at high frequency utilizers, the rates of cardiac impressions were similar 
to the overall rate, whereas there was a greater incidence of pulmonary and neuro 
impressions. There may be a correlation with pulmonary conditions such as COPD that 
lead to higher EMS utilization. Of note, the incidences of acute illness and injury were 
much lower in the high-frequency utilizers, paralleling known data regarding high 
frequency utilizers reporting for exacerbations of chronic conditions rather than acute 
injuries. There was a low prevalence of drug use and alcohol abuse in both the general 
and the super-utilizer populations unlike the studies conducted by Hall et al. [2] and 
Knowlton et al. [3]. This could be due to drug use being a secondary diagnosis in our 
EMR. 

 
 
Future: 
• Analysis of the medical histories of both the super-utilizer groups as well as the general 

population can be performed to provide another point of comparison in addition to the 
impressions and demographics present here. 

• Studies like this can provide valuable information on community health and can allow 
for direction on allocation of community health resources to improve health, and 
alleviate burden on EMS services, as well as emergency departments.  
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